Objectives: The goal of this study was to assess the reliability of HEARTSMAP as a standardized tool for evaluating the quality of psychosocial assessment documentation of pediatric mental health (MH) presentations to the emergency department (ED). In addition, we report on current documentation practices.
M ental illness represents a significant and growing health burden for children and adolescents globally. 1 Approximately one in every five youth currently suffer from a diagnosable mental illness in North America. 2, 3 However, in the face of increasing shortages and mounting barriers, 4, 5 only a fraction of these individuals are able to access adequate care in the community. [6] [7] [8] As a result, families are turning to emergency departments (EDs) for care, especially under crisis circumstances. 9, 10 Indeed, the incidence of mental health (MH)-related visits to EDs has dramatically increased across North America over the past decade, [11] [12] [13] [14] [15] [16] with this setting often serving as patients' first, and sometimes only, point of access for care. 6, 17, 18 Emergency programs have not kept pace with the increasing demand for pediatric MH-related care due to insufficient funding, support, and training. 9, 19, 20 Many EDs are poorly equipped to manage MH complaints and often lack standardized assessment methods to guide clinical decision making. 19, 21 As a result, EDs vary considerably in their MH care practices, most of which are not evidence based, 18 while expected assessments (i.e., physical abuse assessments for suspicious injuries or suicidality assessments for self-harm presentations) are often inadequate or entirely absent from ED medical records. [22] [23] [24] Furthermore, documentation of psychosocial assessments for MH-related presentations to the ED frequently contain gaps, [24] [25] [26] and given the concordance between documentation in medical records and actual clinical performance, 27, 28 poor psychosocial documentation has significant clinical and medicolegal implications. 29 The American Academy of Pediatrics and American College of Emergency Physicians have acknowledged these deficits and prioritized the expansion of resources and research to standardize and improve MH assessments in EDs. 5, 19 In response, the HEARTSMAP tool, modified from the well known "HEADSS" mnemonic used for adolescent psychosocial history taking, 30 was designed and recently validated to support ED clinicians with the assessment, management, and documentation of children and youth presenting with MH concerns. 31 Specifically, the tool facilitates a comprehensive psychosocial evaluation and guides an appropriate disposition process by offering acuity-specific service recommendations for families. In addition, the tool generates a customized report that summarizes the clinical encounter and can be added directly to patients' medical records to satisfy documentation requirements.
The objectives of this study were to assess the reliability of HEARTSMAP as a standardized tool for evaluating psychosocial assessment documentation, as well as report on the completeness of current documentation practices, of pediatric MH-related presentations to a diverse range of EDs. Doing so will elicit critical information regarding current ED practices given the heterogeneity of care 18 and MH presentations 13, 32 in children and youth associated with ED locale (e.g., urban vs. rural, general vs. pediatric ED) and aid in standardizing and optimizing future care for the growing burden of pediatric mental illness.
METHODS

Study Design
We conducted a retrospective cross-sectional study of pediatric MH-related visits to EDs between April 1, 2013, and March 31, 2014, at one pediatric center and three regional centers. We determined the interrater agreement in using HEARTSMAP as a standardized tool for evaluating the quality of current psychosocial documentation practices. Ethical approval was obtained from the University of British Columbia Clinical Research Ethics Board.
Study Setting and Population
We evaluated a random sample of pediatric MHrelated ED visits at four medical centers from three health authorities in British Columbia, Canada. Two centers are regional tertiary care centers with general EDs from the same health authority that serve approximately 1,850 pediatric MH-related patients annually combined. The third center is a regional tertiary care center with a specialized pediatric ED that serves approximately 1,250 pediatric MH-related patients annually. The fourth center is an urban quaternary care and provincial pediatric referral center with a pediatric ED that serves approximately 1,000 pediatric MH-related patients annually.
The study population consisted of children and adolescents up to 17 years of age seeking care for a MHrelated complaint at one of the study centers. The National Ambulatory Care Reporting System was used to identify MH-related ED visits through each local health authority according to the presenting complaint (Canadian Emergency Department Information System codes) and/or discharge diagnosis (International Classification of Disease 10th Revision codes), which included terms related to MH disorders and their variations (Data Supplement S1, available as supporting information in the online version of this paper, which is available at http://onlinelibrary.wiley.-com/doi/10.1111/acem.13506/full). 33 Visits whereby the patient left without being seen by the ED clinician or against medical advice, and those registering to the ED only to be directly admitted to psychiatry without an ED clinician assessment, were excluded. A simple random sample (using a random number generator from Microsoft Excel) of 400 records, 100 from each center, was included for review.
Study Protocol
The HEARTSMAP Tool. The HEARTSMAP tool is an online algorithmic instrument that supports clinicians in the collection of pertinent psychosocial information relating to 10 sections: Home, Education and activities, Alcohol and drugs, Relationships and bullying, Thoughts and anxiety, Safety, Sexual health, Mood and behavior, Abuse, and Professional resources (http://heartsmap.ca). 34 Specific question and scoring guidelines allow clinicians to assess the severity of a patient's condition on a scale of 0 to 3, scoring a 0 (no concern), 1 (mild), 2 (moderate), or 3 (severe) for each section of the HEARTSMAP tool. Clinicians also record whether each section of concern within the HEARTSMAP tool is currently being addressed, to assess the urgency or need for care.
Scores from each HEARTSMAP section map to one or more of the following domains: social, function, youth health, psychiatry, and abuse. Each domain is associated with recommendations for relevant services with several degrees of acuity based on a composite of sectional scores and what resources youth already have in place. Specific recommendations include psychiatric assessment, crisis response teams, social workers, youth health specialists, substance abuse/detoxification programs, or redirection to an established care team if applicable.
The HEARTSMAP tool has been validated 31 and found to be reliable when used among a diverse range of ED clinicians and settings, including at small community-based, rural/remote, large regional, and urban academic centers. 35 Furthermore, the tool has been implemented as the criterion standard at an urban quaternary care academic center, with experienced ED clinicians taking approximately 15 to 20 minutes to complete an assessment using it.
Data Abstraction and Evaluation. This retrospective chart review was conducted according to published standards. 36, 37 Five reviewers completed extensive training in chart abstraction to a standardized online collection form created using the secure Research Electronic Data Capture (REDCap) Web application (https://projectredcap.org). 38 In addition, the senior principal investigator reviewed the first five entries completed by each reviewer to ensure quality of data abstraction. Documentation relevant to each section of the HEARTSMAP tool was abstracted verbatim, with care taken to avoid including any personal identifiers and allow for blinding, and with one minor variation: the thoughts and anxiety section was considered as two separate entities (i.e., thoughts and anxiety), for a total of 11 sections.
Two reviewers who did not perform the original data abstraction for a given medical record subsequently applied the HEARTSMAP tool to evaluate the abstracted psychosocial documentation. Reviewers were trained to use HEARTSMAP by using a sample of clinical vignettes and were monitored by the principal investigators. Reviewers first evaluated medical records for the 1) presence of any information explicitly documented pertaining to each section of HEARTSMAP (i.e., home environment for Home, school or activities outside of school for Education and activities, alcohol or drug use for Alcohol and drugs). If documentation for a section was present, then it was evaluated for whether 2) sufficient information from the clinical assessment was documented to score a severity level or not using HEARTSMAP. For example, Safety was considered scorable if there was documentation detailing no suicidal/homicidal ideations (0 = no concern), passive suicidal/homicidal ideations with no plan or intent (1 = mild), suicidal/homicidal plans that are unrealistic or unfeasible with nonlethal gestures (2 = moderate), or an active suicidal/homicidal attempt (3 = severe). If the available documentation was ambiguous or incomplete, despite being present, then it was considered insufficient to score a severity level. Finally, if information for a given section was present, then it was evaluated for whether 3) referrals or resources already accessed were explicitly documented if applicable (i.e., if a patient presenting with anxiety is followed by a primary care physician in the community). Interrater reliability was calculated, and subsequently, discrepancies between reviewers were resolved by an independent third reviewer to allow for outcome measure calculations.
Outcome Measures
The primary outcome measure was the inter-rater agreement in reviewers' assessments of the documentation of pediatric emergency psychosocial assessments, for each section of HEARTSMAP with regard to 1) presence of documentation, 2) sufficiency of documented details to evaluate severity of concerns, and 3) documentation of MH resources in place for identified needs. Secondary outcome measures included the completeness of psychosocial assessment documentation as measured by the proportion of cases with adequate documentation for each HEARTSMAP section, stratified according to the medical center, type of initial clinician assessor (e.g., general ED physician, pediatric ED physician, resident physician, or psychiatric liaison), and involvement of specialized MH services (i.e., psychiatric liaison) in the ED prior to disposition.
Data Analysis
We used descriptive statistics to summarize patient demographics and visit characteristics. Patient age, as a continuous variable, is presented as a median and interquartile range. Patient sex, triage acuity level using the Canadian Triage and Acuity Scale (CTAS), 39 time of presentation, visit day of the week, presenting complaint, discharge diagnosis, and disposition (admitted vs. discharged) are presented with proportion percentages.
We reported the proportion of medical records with documentation present, sufficient to score, and with referrals or resources accessed for each HEARTSMAP section as percentages with 95% confidence intervals (CIs) and applied the chi-square test, and Fisher's exact test where appropriate, at significance level of <0.05 to compare between medical center, type of initial clinician assessor, and involvement of specialized MH services in the ED prior to disposition. No correction was included for multiple comparisons; therefore, results should be interpreted accordingly.
Data analyses were conducted using Stata 15/SE (StataCorp, College Station, TX). Kappa statistics were computed using Cohen's method to measure the interrater agreement among reviewers and presented with 95% CIs. 40 Inter-rater agreement was interpreted according to guidelines described by Altman to differentiate between poor (j ≤ 0.20), fair (j = 0.21-0.40), moderate (j = 0.41-0.60), good (j = 0.61-0.80), and very good (j = 0.81-1.00) agreement. 41 The sample size required to determine with 95% confidence and 5% precision that 50% (a conservative estimate that would require the largest sample size) of records would have documentation of all HEARTSMAP sections was estimated to be approximately 400 medical records in total.
RESULTS
We reviewed a total of 400 records, 100 from each medical center, using HEARTSMAP to standardize our evaluation. Patient demographics and visit characteristics are summarized in Table 1 .
Inter-rater agreement across all 11 sections included for the HEARTSMAP tool is summarized in Table 2 . We observed near perfect inter-rater agreement (j = 0.99-1.00) regarding the presence of documentation and good to very good agreement regarding whether sufficient information was documented to score a severity level (j = 0.71-1.00) and whether referrals or resources were documented for identified needs (j = 0.62-0.98), for every HEARTSMAP section.
The overall proportion of ED psychosocial assessments with HEARTSMAP section documentation present and sufficient to assign a severity score, as well as those with documented resources in place for identified needs, are summarized and stratified by medical center (Table 3 ) and initial clinician assessor (Table 4) and whether specialized MH services were involved during a general ED visit prior to disposition (Table 5) . Among medical centers, documentation presence was significantly variable for 10/11 sections (p < 0.05; Table 3 ). Overall, Safety was consistently the most well documented section with information present and sufficient to score a severity level for 95% (95% CI = 92%-96%) and 93% (95% CI = 90%-96%) of clinical assessments, respectively (Table 3) . Sexual health and Abuse were the most poorly documented sections with information present for only 24% (95% CI = 20%-29%) and 31% (95% CI = 26%-35%) of clinical assessments, respectively. There was significant variability in the presence of documentation for each section among initial clinician assessors (p < 0.001; Table 4 ) and whether MH services were involved in the ED or not prior to disposition (p < 0.04; Table 5 ). Among initial clinician assessors, psychiatric liaisons had the highest proportion of clinical documentation present and sufficient to score for 10/11 and 9/11 sections, respectively (Table 4) . Furthermore, documentation was consistently more comprehensive when specialized MH services (i.e., psychiatric liaison) were involved in general EDs prior to patient disposition, with a higher proportion of clinical documentation present and sufficient to score for 11/ 11 and 10/11 sections, respectively (Table 5) .
DISCUSSION
Standardizing and improving MH assessments in the ED is an active area of research, with evidence historically limited by methodologic shortcomings. 21 This study assessed the reliability and feasibility of using HEARTSMAP as a standardized tool for evaluating pediatric psychosocial assessment documentation in the ED to ultimately aid in quality improvement. Strong evidence was demonstrated for the tool's inter-rater reliability, with good to perfect agreement in evaluating the presence and sufficiency of documentation, as well as good to very good agreement in evaluating referral and resource documentation, pertaining to each HEARTSMAP section. Furthermore, the tool provides a practical framework with clearly delineated psychosocial domains (i.e., HEART-SMAP sections) and scoring guidelines to ensure a straightforward and reproducible approach in abstracting and evaluating clinical assessment documentation adequacy.
In applying HEARTSMAP, current documentation practices for pediatric MH-related presentations to four separate EDs were found to vary based on geographic locale (Table 3) , clinician assessors (Table 4) , and specialized MH resource involvement (Table 5) , with several evident gaps and opportunities for improvement. Notably, "Sexual health" and "Abuse" assessments were scarcely documented, and although, "Safety" was consistently the most well-documented section overall, documentation of MH resources in place for identified safety concerns (i.e., a safety plan) was severely lacking (22% [95% CI = 18%-27%]; Table 3 ). Furthermore, although a disposition plan was consistently well-documented (Table 3 , "Professionals"), there were no follow-up plans or recommendations documented for almost one-fifth (17.4%) of patients discharged home (Table 1 ). This lack of documented follow-up plan recommendations upon discharge may either represent a failure to record the information or a true absence of any actual treatment recommendations being provided. 24, 42 In addition to obvious medicolegal implications, these examples highlight the potential impact current assessment and documentation practices in the ED may have on patient care, especially given that return visits are rising and estimated to represent one third of annual MH presentations to the ED. 2, 12 This study also revealed geographic disparities (Table 3) , a well-known obstacle to accessing MH services, 43 and found documentation of clinical assessments to be consistently more comprehensive when a psychiatric liaison was involved (Table 4) , irrespective of the initial clinician assessor (Table 5 ). These findings underscore the need for increased standardization in MH care, broadly applicable across geographic jurisdictions and clinical practitioners.
Numerous studies have described pediatric patients presenting to the ED with MH concerns according to basic demographic and clinical data (e.g., age, sex, presenting complaint, discharge diagnosis) from health care databases. Although these studies highlight similar gaps in psychosocial documentation, such as information relating to abuse 26 and discharge recommendations, 25 few have actually examined ED clinician assessments and their documentation. 42 Indeed, we identified only two retrospective reviews evaluating ED physician assessment documentation for pediatric MH presentations. Newton et al. 24 explored whether documentation of a subset of psychosocial assessments (e.g., suicidality, homicidality, mood, anxiety/stress, reality testing) were present or not in the clinical record and identified similar shortcomings to those found in our study at both pediatric and general EDs. More recently, Cappelli et al. 42 used the Child and Adolescent Needs and Strengths Tool (CANS-MH 3.0), a communimetric measure similar to HEARTSMAP, with good inter-rater reliability (j = 0.71) to assess for the presence of documentation pertaining to a broad range of MH symptoms and risk behaviors, as well as rate their severity in an effort to predict patient disposition. The study revealed that despite some gaps, the clinical information documented by pediatric ED physicians was generally good and useful for appraising risk. However, unlike HEARTSMAP, the CANS-MH tool does not identify MH resources in place for identified areas of concern or provide acuity-specific service recommendations for clinicians.
Given that MH encompasses a clinically heterogeneous array of conditions such as psychological, behavioral, neurodevelopmental, and addictive disorders, a thorough history and psychosocial assessment of patients is essential. 44 Furthermore, documentation of psychosocial features of the patient such as socioeconomic status, evidence of abuse, emotional stability, and social relationships is imperative to facilitate his or her current and future care. The results of this study indicate that HEARTSMAP is a reliable and effective tool to evaluate psychosocial assessment documentation practices for quality improvement initiatives and is an important addition to previously described assessment tools. 45 In addition, the deficits in current documentation practices elucidated in this study are similar to those previously described [24] [25] [26] 42 and affirm the need for standardized assessment tools in the ED to facilitate individualized and optimal patient care. This includes a safe and effective transition between emergency and community settings, with EDs increasingly serving as the first point of contact for children and youth with MH concerns. 6, 17 Indeed, given that pediatric MH presentations to the ED are time 12, 46 and resource 47 intensive, efforts to decrease the burden imposed on EDs for patients seeking MH care must be sought; the utility of a tool such as HEART-SMAP in facilitating an efficient assessment and providing acuity-specific recommendations represents a potential solution in this regard.
LIMITATIONS
The main limitations of this study stem from its retrospective design and the quality of data abstracted. In particular, our study is limited by the inability to detect if an assessment and disposition plan was completed by the clinician and not documented in the patient's chart, or worse, the assessment and disposition plan did not happen at all. Furthermore, the retrospective nature also limits our ability to clearly delineate a relationship between MH assessment quality and the effect it has on patient-and system-based outcomes, such as ED return visits, ED flow parameters, patient compliance with care plan, and patient satisfaction. In addition, although our study was multicentered, it took place within a single provincial health jurisdiction and thus does not offer insights into national trends and practices. Finally, chart evaluators were not blinded to the study objectives or hypotheses, nor were they blinded to which medical center's charts they were reviewing. This may introduce observer bias to the study, but as evaluators were not clinicians involved in the clinical care of pediatric emergency patients nor were associated with the MH teams at any site, the magnitude of the impact from this concern is likely minimal.
CONCLUSIONS
The HEARTSMAP tool is a useful and reliable instrument for evaluating the quality of psychosocial documentation in the ED. It allows for the assessment of both the amount of information included for all *Professionals refers to disposition plan, with current resources already accounted for in other sections; therefore, "% resources documented" not applicable. PED = pediatric emergency physician (n = 58); ED = general emergency physician (n = 115); R = resident physician (n = 41); PL = psychiatric liaison (i.e., MH emergency services; n = 154). *Professionals refers to disposition plan, with current resources already accounted for in other sections; therefore, "% resources documented" not applicable. No MHES = no mental health emergency services involved during presentation to ED (n = 90); MHES = mental health emergency services involved during presentation to ED irrespective of who the initial clinician assessor was (n = 110). *Professionals refers to disposition plan, with current resources already accounted for in other sections; therefore, "% resources documented" not applicable.
